in accord with experiment and means that the modal fields are unchanged during the accumulation of nonlinear phase and magnetic Kerr phase shifts. Both are represented, mathematically, within a Lagrangian model. In the simplest case, when the magnetisation is a constant, very simple mathematical results for bright and dark solitons flow from this novel theory. They are vindicated by the numerical experiments. Beams that are attractive to each other in the absence of a magnetic field can be turned against each other. Dark beam channels can be significantly modified and multiple beam interactions are shown to imply a new range of devices. In particular, polarisation-dependent gating devices with small beam control will be used as illustrations. A really interesting possibility is the use of a magnetisation distribution. It is possible to laser anneal doped YIG, for example, and freeze the magnetisation into different directions at different points along the boundary, thus yielding various forms of Q = Q(x). 1.
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3.
A. D. Boardman The coupling between electromagnetic waves propagating in a nonlinear medium gives rise to a number of interesting phenomena. Specifically, the transfer of energy between two interfering laser beams and the accompanied generation of new beams (four wave mixing)' has been demonstrated in a wide class of materials. When two coherent pump waves intersect at a narrow angle in a Kerr medium, the resulting interference pattern perturbs the local refractive index and induces a grating. The writing beams scatter from the grating and can generate new diffracted beams. This process is known as forward degenerate four wave mixing (FDFWM). The first-order diffracted beam from each pump appears in the path of the other. The strongest spatially distinguishable order is the second. The second-order diffracted beams are not phase matched over significant propagation distances and so the energy associated with these orders is small. However, by introducing linear spacer layers into the nonlinear medium a grating of gratings can be formed as shown in Fig. 1 . This permits phase matching, thus enhancing the diffracted side lobes. The concept of PMGs was experimentally investigated with the use of samples consisting of nonlinear layers of dyedoped epoxy resin sandwiched by I-mm linear buffer layers of glass microscope slides. The dye was characterised by a strong, thermal nonlinearity in the blue wavelength. Three samples, S1, S2, and S4 were fabricated consisting of one, two and four linear/nonlinear layer pairs.
Careful measurements of the two beam interference pattern showed significant beam divergence in the overlap region. The phase front curvature meant that the induced diffraction grating had a periodicity, which was "chirped" along the propagation direction.
Experiments were performed with a cw Ar-Kr laser at X = 0.488 pm. The diffraction efficiency, i.e., the fraction of input power appearing in the generated beams, as a function of propagation distance in the fabricated PMGs is shown in Fig. 2 . The experimental points are the averaged results obtained from the three samples. The solid curve was calculated using a finite difference (FD) representation of the paraxial wave equation taking into account nonplanar wave propagation and deviations from Kerr-like nonlinearity. It is in good agreement with the experimental observations. The angular response of %, calculated assuming the beam divergence measured in the experiments, is shown in Fig. 3 . It shows that further enhancement is possible at the optimum angle. Also shown is the response calculated using a plane wave theory.2
In conclusion, the results successfully demonstrate the principle of PMGs and their ability to enhance the efficiency of FDFWM. They could be conveniently used in an all-optical device. Particularly in an integrated waveguide, where chip length prevents the use of sufficiently narrow crossing angles, high diffraction efficiencies could still be achieved. They might also be employed in material SYStems that are intrinsically "short," such Scaling the output power of diodepumped solid-state lasers in general has involved side-pumped geometries incorporating a number of high power, quasicw diode arrays. An important design criterion for these devices is the management of the heat generated in the laser rod. However, a cooling system that did not depend on flowing water would have several advantages, including reduced size and complexity, no requirements for external water supplies or chillers, and no problems with water leaks. We have been studying alternatives to water cooling, and in particular have investigated the thermal properties of Nd: YAG rods encapsulated into a transparent, solid "collector" as illustrated in Fig.  1 . Our earlier work using a prism collector',2 has shown that a solid collector provides a stable, robust mount for the laser
